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PREFACE 

This  i s  the  f i r s t  of a series of volumes t o  

NSSUC/WbC-A p e r t a i n i n g  t o  the  Polar  Region Outer 

be publ ished by the  

Magnetosphere I n t e r n a t i o n a l  

Study (PWhIS)  per iod March 29-June 16, 1986, i .e.,  days 88-167 of 1986. 

For the  da t a  z c q u i s i t i o n  phase of PLcOMLS, c p e c i z l  t h e  i r i t e r v d s  

t o t a l l i n g  about 1200 hours were prese lec ted  on t h e  b a s i s  of concurren t ly  

favored l o c a t i o n s  of LMP 8, ISLE 1 and 2, AMPTh/IM-l, DE 1,  and Viking and 

were then  t racked  a t  t h e  h ighes t  poss ib le  p r i o r i t y .  The d a t a  of p a r t i c u l a r  

i n t e r e s t  from these  spacec ra f t  are the s o l a r  wind plasma and i t s  embedded 

magnetic f i e l d  (IlvlP a ) ,  plasma, ene rge t i c  p a r t i c l e s ,  and magnetic f i e l d  i n  the  

magneto ta i l  (ISEE 1 and 2 ,  and IKM) and t h e  images of a u r o r a l  d i s p l a y s  i n  the  

southern  and nor thern  a u r o r a l  ova l s  (DE 1 and Viking, r e s p e c t i v e l y ) .  The 

s c i e n t i f i c  r a t i o n a l e  f o r  t he  i n t e r e s t  i n  t h e s e  reg ions  is t o  a s c e r t a i n  the 

d e t a i l s  of t h e  complex process  i n  which t h e  s o l a r  wind energy i s  t r a n s f e r r e d  

t o  the  magnetosphere, s t o r e d  i n  the  magnetotai l ,  and then ,  i n  p a r t ,  

e p i s o d i c a l l y  r e l eased  t o  a c t i v a t e  the  two conjugate  a u r o r a l  ova ls .  

Some of the  energy i n  t h e  ep isodic  releases is  i n j e c t e d  d i r e c t l y  i n t o  

t h e  i n n e r  magnetosphere r a t h e r  than i n t o  t h e  a u r o r a l  o v a l s ,  gene ra t ing  a 

c u r r e n t  r i n g  of mi l l i ons  of amperes at  a d i s t a n c e  of a few e a r t h  r a d i i .  

These i n j e c t i o n s  were monitored by a number of geos t a t iona ry  and o t h e r  

Spacec ra f t ,  no tab ly  1982-019A, 1984-03741, 1984-146A, GOES 5 and 6 ,  SCATHA, 

and CCh. There was no need t o  seek h igh-pr ior i ty  t r a c k i n g  of these  s p a c e c r a f t  

du r ing  t h e  PKOMIS per iod ,  s ince  they were being t racked  a l l  a long ,  n e a r l y  24 

hours each day. 
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Numerous ground-based obse rva to r i e s  below the  two a u r o r a l  ova l s  have 

obta ined  continuous da t a  on t h e  magnetic f i e l d  and i t s  v a r i a t i o n s .  Thanks t o  

t h e  promptness of D r .  M. Sugiura and h i s  co l leagues  a t  the  Kyoto Univers i ty ,  

Japan, t he  magnetic i nd ices  of these  v a r i a t i o n s ,  known as AE, AL, and AU, are 

now a v a i l a b l e  f o r  t he  per iod a t  hSSUC/WDC-A i n  hard copies ,  microf iche ,  

and d i g i t a l  magnetic tapes. 

of t h i s  s e r i e s  and w i l l  be mailed out  by NSSDC t o  s c i e n t i s t s  around t h e  

wor Id.  

The hard copies  have been reproduced as volume 2 

Some of the acquired s p a c e c r a f t  da ta  have a l r eady  s t a r t e d  a r r i v i n g  a t  

NSSUC. A few such d a t a  sets f o r  t he  PKOMIS per iod w i l l  be p l o t t e d  and 

reproduced a t  NSSX as volunes 3-5 of t h i s  series and w i l l  be mailed t o  space 

s c i e n t i s t s  soon. The hope is t h a t  these  "quick look" d a t a  w i l l  f a c i l i t a t e  

s e l e c t i o n  of per iods fo r  d e t a i l e d  a n a l y s i s  and w i l l  s t i m u l a t e  the  i n i t i a t i o n  

of such ana lys i s .  The bulk of the  d a t a  acquired during the  PKOMIS per iod ,  

however, a r e  l i k e l y  t o  remain with the  P r i n c i p a l  I n v e s t i g a t o r s  f o r  

approximately a year before  being deposi ted a t  NSSUC f o r  d i s t r i b u t i o n .  A s  

a l w a y s ,  during t h a t  per iod the  P r i n c i p a l  I n v e s t i g a t o r s  are l i k e l y  t o  respond 

favorably  t o  any reasonable  d i r e c t  reques t  f o r  d a t a  from o t h e r  researchers .  

This  volume conta ins  some t abu la t ions  of e s s e n t i a l  o r b i t a l  in format ion  

and p l o t s  of da ta  a c q u i s i t i o n  i n t e r v a l s  f o r  IMP 8, ISEE 1 and 2 ,  IRM, DE 1, 

and Viking. [hote: Day 1 i s  1 January] For DE1 and Viking t h e  p l o t t e d  

i n t e r v a l s  pe r t a in  t o  the  times when i t s  a u r o r a l  imaging instrument  w a s  

opera t ing .  (Viking was t racked  f o r  many more hours ,  without t h e  imaging 

ins t rument  i n  ope ra t iona l  mode.) NSSDC has a l s o  generated an o r b i t a l  

parameters data set f o r  t h e  above s p a c e c r a f t  p lus  SCATHA f o r  t h e  80 days of 

t h e  PKOMLS period. The d a t a  set w i l l  be a v a i l a b l e  i n  microf iche .  
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It conta ins  the  tol lowing p l o t s  : 

I W  8: l r a j e c t o r y  i n  X-Y (GSli) plane. 1 y l o t / l 2  days 
X,  Y, L (GSh) vs. UT. 1 p l o t / l O  days 

ISLE 1, 2: X, k, Z , b Z  (GSM) vs. UT. 1 p l o t / l  day 

1KFI: X, Y ,  Z , b Z  (GSM) vs.  UT. 1 p l o t / l  day 

SCATHA: X, Y ,  Z (GSM) vs. UT. 1 p l o t / 3  days 

DE 1: Kadial  d i s t ance ,  Inva r i an t  l a t i t u d e ,  and magnetic l o c a l  
t i m e  

V I K I N G  : Kadial d i s t ance ,  l n v a r i a n t  l a t i t u d e ,  and magnetic l o c a l  
t i m e  

[bote:  b.i; i s  the  d i s t ance  of t he  spacec ra f t  above a model Neutral  Sheet ,  based 

on equat ions  ( I )  and ( 2 )  of D.H. P a i r f i e l d ,  Journal of Geophysical Research, 

85, pp. 775-780, 1980. It i s  meaningful only when t h e  s p a c e c r a f t  i s  i n  t h e  

magneto ta i l .  bamples  of these  p l o t s  are given on pages 20-26 of t h i s  r epor t . ]  

A s  example of t he  use of t h i s  document, assume t h a t  it is of i n t e r e s t  t o  

determine t h e  a v a i l a b i l i t y  of Ud 1 auro ra l  imagery f o r  15:OO on day 139, and t o  

estimate the l a t i t u d e  of L)E 1 a t  t h a t  t i m e .  Page 14 shows t h a t  DE 1 d a t a  were 

day 139 occurred a t  hour 0 ,  minute 37. Using t h e  ~ J E  1 o r b i t a l  per iod of 6 

hour,  51 minute (given a t  botton of Table 4 ) ,  we estimate t h a t  t h e  3rd apogee 

of day 139 occurred a t  about hour 14 ,  minute 19. So DE 1 w a s  j u s t  41  minutes 

past: apogee a t  t h e  t i m e  point  of i n t e r e s t .  From Table  5, we  see t h a t  t he  

apogee l a t i t u d e  changed form -75" t o  -50" dur ing  PKOMIS, so on day 139 (60% 

through the  PKGkIIS per iod ) ,  t he  apogee l a t i t u d e  w a s  about -60". 

A cable  of s c i e n t i f i c  experiments and names of P r i n c i p a l  I n v e s t i g a t o r s  i s  

a l s o  contained i n  t h i s  volume. Addresses are provided on the pages fol lowing 

t h e  t a b l e .  Brief d e t a i l s  of t h e  experiments may be seen  i n  the NSSUC 

p u b l i c a t i o n  e n t i t l e d  Report on Active and Planned Spacecraft and 

Experiments, NSSUL/LDC-A-K&S 85-01, February 1985. 
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IMP 8 

Launch Date: 26 October, 1973 

Mean Period: 298.28 hrs = 12 days,10.28 hrs. 

Apogee : 39.5 RE 

YY /DDD/HH 

27 March, 1986. 86/086/11 
86/094/11 
86/095/19 
86/098/04 
86/099/00 
86/ 1 0 7/0 1 
86/108/10 
86/110/21 
86/111/18 
86/119/20 
86/ 12 I /os 
86/123/17 
86/ 124/ 14 
86/132/18 
86/134/02 
86/136/12 
86/137/07 
86/145/11 
86/146/17 
86/149/00 
86/149/17 
86/ 15 7/2 1 
86/159/00 
86/16 1 /04 

10 June, 1986. 86/161/21 

MODEL BOUNDARY LOCATION 

Bow Shock 
Bow Shock 
Magnetopause 
Magnetopause 
Bow Shock 
Bow Shock 
Magnetopause 
Magnetopause 
Bow Shock 
Bow Shock 
Magnetopause 
Magnetopause 
Bow Shock 
Bow Shock 
Magnetopause 
Magnetopause 
Bow Shock 
Bow Shock 
Magnetopause 
Magnetopause 
Bow Shock 
Bow Shock 
Magnetopause 
Magnetopause 
Bow Shock 

TABLE 1 
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1986 

F i r s t  apogee t i m e  (+/- 5 min) on each PROMIS day ................................................ 
DE 

Hr Min 

Vikinq - DE Vikinq  - 
Day Hr Min Hr Min Day H r  Min 

8 8  00 10 
8 9  02 22 
90 00 10 
9 1  02 22 
92  00 10 
93 02 22 
9 4  00 10 
95  02 22 
96  00 10 
97  02 10 
9 8  04 22 
99 02 10 

100 04 22 
101 02 10 
102 04 22 
103 02 10 
104 04 22 
105 02 10 
106 04 22 
107 02 10 
108 04 22 
109 02 10 
110 04 10 
111 01 58 
112 04 10 
113 01 58 
114 04 10 
115 01 58 
116 04 10 
117 01 58 
118 04 10 
119 01 58 
120 04 10 
121 01 58 
122 04 10 
123 01 58 
124 03 58 
125 01 -47 
126 03 58 
127 01 47 

00 10 
03 22 
06 34 
03 10 
06 34 
03 10 
06 22 
02 58 
06 22 
02 58 
06 10 
02 46 
06 10 
02 46 
05 58 
02 34 
05 51 
02 27 
05 51 
02 27 
05 39 
02 15 
05 39 
02 03 
05 27 
02 03 
05 27 
01 51 
05 15 
01  51 
05 08 
01  45 
05 08 
01  45 
04 56 
01  32 
04 56 
02 20 
04 45 
01  20 

128 03 58 
129 0 1  47 
130 03 58 
131 01  47 
132 03 58 
133 01 47 
134 03 58 
135 01  47 
136 03 58 
137 01 47 
138 03 46 
139 01 34 

03 46 140 
141 01  34 
142 03 46 
143 01 34 
144 03 46 
145 01  34 
146 03 46 
147 01  34 
148 03 46 
149 01  34 
150 03 46 
151 01 34 
152 03 46 
153 01 34 
154 03 34 
155 01  22 
156 03 34 
157 01  22 
158 03 34 
159 01 22 
160 03 34 
161 01  22 
162 03 34 
163 01 22 
164 03 34 
165 01 22 
166 03 34 
167 01  17 

Viking  P e r i o d  = 4 hr ,  22.0 min. 

04 45 
01  08 
04 32 
01 08 
04 32 
01  01 
04 25 
00 50 
04 13 
00 50 
04 13 
00 37 
04 01 
00 37 
04 01 
00 26 
03 49 
00 26 
03 49 
00 18 
03 42 
00 06 
03 30 
00 06 
03 30 
06 54 
03 18 
06 42 
03 18 
06 42 
03 06 
06 30 
03 06 
06  23 
03 00 
06 23 
02 47 
06 11 
02 47 
06  11 

DE 1 P e r i o d  = 6 h r ,  50.7 mino 

TABLE 4 
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TABLE 5 

Miscellaneous O r b i t a l  ljata Days 88-167/1986 

DE 1 Radial d i s t a n c e  of apogee: 4.7 RE 
A l t i t u d e  of per igee:  568 km 
Period: 6 h ,  51 min 
I n c l i n a t i o n :  89.9" 

Geographic l a t i t u d e  of apogee: Changed n e a r l y  l i n e a r l y  from about 
-75" t o  -50" through t h e  PROMIS 
period.  

Local t i m e  of apogee: Changed (dec reased )  n e a r l y  l i n e a r l y  from 
10:20 t o  05:OO through the  PROMIS period. 

Viking k d i a l  d i s t a n c e  of apogee: 3.1 KE 
A l t i t u d e  of per igee:  817 km 
Period: 4 h ,  22 min 
I n c l i n a t i o n :  98.8" 

Geographic l a t i t u d e  of apogee: Changed n e a r l y  l i n e a r l y  from about 
50" t o  80" through t h e  PROMIS period. 

Local t i m e  of apogee: Decreased n e a r l y  l h e a r l y  from 09:20 on day 
88, t o  08:20 on day l i b ;  remained cons t an t  
u n t i l  day 148; theen inc reased  n e a r l y  
l i n e a r l y  t o  11:30 on day 167. 

SCATHH Radial  d i s t a n c e  of apogee: 7.7 KE 
Kadial  d i s t a n c e  of per igee:  5.4 tiE 
Period: 23 h r ,  55 min 
I n c l i n a t i o n :  7.7" 
UT a t  midnight meridian passage: 

Day 88 - 13:lO 
Uay 167 - 10:50 

( D r i f t  rate i n  UT was 20.0 minutes per day, from 13:lO - 24:OO - 
10: 50. ) 
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' Geographic longitudes of geostationary spacecraft 

GOES 5 74" w. 
GOES 6 108" W. 
1982-0198 37" w. 
1984-037A 70" E.  
1984-146A 155" W. 
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TABLE 6 

IMP 8 

Experiment Name P r i n c i p a l  Inves t iga to r /Con tac t  

E l e c t r o s t a t i c  F i e l d s  
So la r  P l a s m a  ( U e c t r o s t a t i c  Analyzer) 
So la r  P l a s m a  (Faraday Cup) 
Low Lnergy Protons and L lec t rons  
So l id  S t a t e  l k t e c t o r s  
E l e c t r o s t a t i c  haves and Kadio Noise 
Charged P a r t i c l e s  Measurements 
So la r  and Cosmic Kay Particles 
Magnetic Yield 
So la r  Flare High-Z/Low-E and Low-E Isotope 
Energe t i c  Electrons and Ion Masses 
Energe t i c  Electrons and Protons 
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